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(54) INK JET RECORDING HEAD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To ensure accuracy in the bonding 
position of a channel and a nozzle hole. 

SOLUTION: The ink jet recording head comprises a piezoelectric 
element unit 40 bonded with a multilayer piezoelectric element 41 
for deforming a diaphragm, the diaphragm, a channel board 20 
having a channel 22 bonded to the other side of diaphragm and an 
ink supply port 24, and a nozzle plate having a nozzle hole being 
bonded to the piezoelectric element unit, diaphragm and channel 
board, wherein the channel board is provided with two grooves for 
positioning in flush with the plane provided with channel while 
being spaced apart by a predetermined distance. One groove is 
wide enough to be fitted with a positioning pin and deeper than the 
positioning pin while the other groove is wider and deeper than the 
positioning pin. The nozzle plate is provided with holes for 
receiving the positioning pin at a predetermined interval. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS , 

rClaimllThe ink-jet recording head which is characterized by providing the following and which is 
made to deform a diaphragm, pressurizes the ink in passage (22) using the variation rate of a 
laminating piezoelectric device (41), and injects an ink drop from a nozzle hole (12). The 
piezoelecunc-device unit which pasted up the laminating piezoelectric device (41) made to deform a 
diaphragm (40) The diaphragm by which the laminating piezoelectric device (41) is joined to the 
pieLSc-device unU (40) by one field. The passage substrate which has the passage (22) and the 
Skfced hopper (24) which are joined by the field of another side of the aforementioned diaphragm 
(20) The nozzle hole joined to the aforementioned piezoelectric-device unit, a diaphragm, and a 
passage substrate. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the structure of an ink-jet head of making 
an ink drop adhering to up to an image recording medium alternatively. 
[° 002 ] ^ 

[Description of the Prior Art] The ink-jet head which injects ink from the nozzle which pressurizes the ink with 
which was made to carry out the variation rate of the diaphragm which formed one of the walls of passage using the 
variation rate of the thickness direction of a laminating piezoelectric device, and the pressure interior of a room was 
filled up, and is open for free passage in this pressure room is shown in JP,7-57545,B. 

[0003] ' ~ u 

[Problem(s) to be Solved by the Invention] Hereafter, it explains, referring to drawing 1 . The ink-jet recording head 
using the laminating piezoelectric device 41 consists of a passage substrate 20 which has the nozzle plate 10 which 
has the nozzle hole 12 which ****** an ink drop, the diaphragm which pressurizes ink with the variation rate of a 
piezoelectric device, passage 22, and the ink feed hopper 24. Moreover, the diaphragm 30 is joined to the 
piezoelectric-device unit 40 and the laminating piezoelectric device 41 which pasted up the laminating piezoelectric 
device 41 made to deform a diaphragm. When the injection direction of an ink drop and the longitudinal direction 
of passage 22 are parallel, by making it the configuration which connects the passage of the passage substrate 20 
gently-sloping toward the nozzle hole 12 of a nozzle plate 10, the stagnation point and the cellular bank of a flow of 
ink can be avoided, and injection of a more efficient ink drop is possible. In addition, in joining these members, 
first, the passage substrate 20 and a diaphragm 30 have physical relationship managed, and paste up, a diaphragm 
30 and the piezoelectric-device unit 40 have physical relationship managed next, and it is adhesion ****. And 
finally, physical relationship is managed on three parts to which the piezoelectric-device unit 40-diaphragm 30- 
passage substrate 20 was joined, and a nozzle plate 10 is pasted up on them. Especially the passage 22 of the 
passage substrate 20 and the physical relationship of the nozzle hole 12 of a nozzle plate 10 must be managed 
severely, and must be pasted up. It is because an ink drop with a suitable size and a suitable velocity vector cannot 
be made to inject unless physical relationship is suitable. 

[0004] The purpose of this invention is offering the ink-jet recording head which the adhesion position precision of* 

passage and a nozzle hole tends to secure. 

[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the composition of the following 
publication is used for the ink-jet head of this invention. The diaphragm to which the piezoelectric-device unit 
which pasted up the laminating piezoelectric device made to deform a diaphragm, the piezoelectric-device unit, and 
the laminating piezoelectric device are joined by one field, The passage substrate which has the passage and the ink 
feed hopper which are joined by the field of another side of the aforementioned diaphragm, It consists of a nozzle 
plate which has the nozzle hole joined to the aforementioned piezoelectric-device unit, a diaphragm, and a passage 
substrate, to the aforementioned passage substrate Two slots for positioning are formed in the same field as the field 
in which the passage of a passage substrate was formed in a predetermined distance. The width-of-face size of one 
slot is a size into which a gage pin fits, and the size of the depth is larger than the size of a gage pin. The width-of- 
face size of the slot on another side and the size of the depth are the composition that it is formed more greatly than 
the size of a gage pin, and two holes where it is the aforementioned predetermined distance and a gage pin goes into 
the aforementioned nozzle plate are formed. 
[0006] 

[Embodiments of the Invention] The example of this invention is explained based on draw ing^ . The ink-jet 
recording head using the laminating piezoelectric device 41 consists of a passage substrate 20 which has the nozzle 
plate 10 which has the nozzle hole 12 which an ink drop injects, the diaphragm which pressurizes ink with the 
variation rate of a piezoelectric device, passage 22, and the ink feed hopper 24. Moreover, the diaphragm 30 is 
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joined to'tKe piezoelectric-device unit 40 and the laminating piezoelectric device 41 which pasted up the laminating 
piezoelectric device 41 made to deform a diaphragm. When the injection direction of an ink drop and the 
longitudinal direction of passage 22 are parallel, by making it the configuration which connects the passage of the 
passage substrate 20 gently-sloping toward the nozzle hole 12 of a nozzle plate 10, the stagnation point and the 
cellular bank of a flow of ink can be avoided, and injection of a more efficient ink drop is possible. 
[0007] In addition, in joining these members, first, the passage substrate 20 and a diaphragm 30 have physical 
relationship managed, and paste up, a diaphragm 30 and the piezoelectric-device unit 40 have physical relationship 
managed next, and it is adhesion ****. And finally, physical relationship is managed on three parts to which the 
piezoelectric-device unit 40-diaphragm 30-passage substrate 20 was joined, and a nozzle plate 10 is pasted up on 
them. Especially the passage 22 of the passage substrate 20 and the physical relationship of the nozzle hole 12 of a 
nozzle plate 10 must be managed severely, and must be pasted up. It is because an ink drop with a suitable size and 
a suitable velocity vector cannot be made to inject unless physical relationship is suitable. 

[0008] In this example, two slots, the location notch A21, and location notch B23 for positioning are formed in the 
same field as the field of the passage 22 of the passage substrate 20 when joining a nozzle plate to three parts to 
which the piezoelectric-device unit 40-diaphragm 30-passage substrate 20 was joined ten times, and the nozzle hole 
12 of a nozzle plate 10 in which the passage of a passage substrate was formed for positioning. The size of the cross 
direction of one slot (location notch A21) is managed for the diameter of the gage pin described later, namely, it 
manages and a gage pin processes it so that it may fit in in a several micro crevice by the cross direction of a slot. 
The size of the depth direction is made larger than the size of a gage pin. The size of the cross direction of the slot 
on another side (location notch B23) is made larger than the diameter of a gage pin. The size of the depth direction 
is made larger than the size of a gage pin. A location notch A21 uses location-notch B23 hand's of cut for a 
********** sa k e as fa e center of rotation. Position precision manages two or more passage 22 on the basis of a 
location notch A21, and it is arranged. 

[0009] The alignment method when next joining a nozzle plate to three parts to which the piezoelectric-device unit 
40-diaphragm 30-passage substrate 20 was joined ten times by location-notch A and location-notch B is described. 
When using a location notch A21 as the center of rotation first, the third page of the fields which consist of the 
second page of the side and diaphragm of a slot is used. When using a location notch B23 as a baffle of a hand of 
cut, the field of the diaphragm 30 which touches a location notch B23 is used. It is satisfactory even if the field 
formed by the diaphragm 30 presses a gage pin since the piezoelectric-device unit 40 has pasted up back, although 
diaphragms are thin film-like parts, moreover, since a bond strength is increased, ** the adhesion side of an 
adhesion side with the diaphragm of a passage substrate, and the diaphragm of a piezoelectric-device unit sufficient 
flatness processing of **10 micrometers or less, for example, flatness, — since the thickness of ****** and a 
diaphragm is also managed, it is fully usable as datum level The locating hole Al 1 managed by the diameter of a 
gage pin and the locating hole B13 have opened in the nozzle plate. A locating hole 2 puts a gage pin into a locating 
hole 1, and has the configuration and distance which can manage a hand of cut as the center of rotation. As for the 
nozzle hole, position precision is managed from locating hole A. 

[0010] When pasting up a nozzle plate 10 on three parts to which the piezoelectric-device unit 40-diaphragm 30- 
passage substrate 20 was joined, the fixture with which two cylindrical gage pins were embedded at the block is 
used. As for this pin, the precision of a path, two pins, a pitch and a pin, is managed. When pasting up a nozzle 
plate, first, adhesives are applied to three parts to which the nozzle plate was joined, and the nozzle side to paste up, 
and it lets a gage pin pass to the locating hole of a nozzle plate so that the adhesion side of three parts joined to the 
aforementioned fixture and the adhesion side of a nozzle plate may face each other. Next, the force is given so that 
through and a gage pin may push aside the gage pin of the aforementioned fixture to location-notch A and location- 
notch B of a passage substrate in the direction of a diaphragm. In this state, the pressure welding of the three parts 
joined to the nozzle plate is carried out, and adhesives are stiffened. 
[0011] 

[Effect of the Invention] In order that positioning of adhesion of a passage substrate and a nozzle plate may carry 
out by the location notch in passage and this field according to this invention, the adhesion precision of passage and 
a nozzle hole can be secured and management of physical relationship becomes easy. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 
[Drawing 11 It is the perspective diagram showing the example of this invention. 

[Description of Notations] 

10 Nozzle Plate 

12 Nozzle Hole 

20 Passage Substrate 

22 Passage 

24 Ink Feed Hopper 

30 Diaphragm 

40 Piezoelectric-Device Unit 

41 Laminating Piezoelectric Device 
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